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Abstract: [Objective] This study investigates the development status of runoff and sediment transport research

in the black soil region of Northeast China, analyzes the current research situation, progress, and frontier hotspots
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in this field, and provides references for the study of soil erosion in this region. [ Methods] Based on 387
publications screened from the China National Knowledge Infrastructure (CNKI) and Web of Science (WOS)
databases, this study employs bibliometric methods to construct visual analysis maps of runoff and sediment
transport research in the black soil region of Northeast China using CiteSpace. The research themes are
subsequently classified and comprehensively analyzed from the perspectives of experimental methods,
spatiotemporal scales, and model simulations. [ Results] (1) Research on runofl and sediment transport in the
black soil region of Northeast China starts relatively late, with the first paper published in 1994. Since 2008, the
field has entered a phase of rapid development, with the number of publications steadily increasing, and the
proportion of English-language papers has exceeded that of Chinese-language ones. (2) Research efforts are
concentrated in key institutions, including Northwest A&.F University, Institute of Soil and Water Conservation
of the Chinese Academy of Sciences (CAS) and the Ministry of Water Resources, and Northeast Institute of
Geography and Agroecology of CAS, forming a relatively stable core group of authors, with Zheng Fenli and
Zhang Xingyi as representative scholars. (3) Research hotspots show phased characteristics over time, shifting
from early descriptive analyses of runoff and sediment transport phenomena toward integrated studies incorporating
mechanistic exploration, technical evaluation, and simulation approaches. (4) Approximately 70% of publications
adopt field monitoring methods. Among these, studies focusing only on runoff and only on sediment transport
account for 47% and 18%, respectively. The majority of studies are rainfall-driven (86%) , while studies on
sediment yield, runoff-sediment coupling, and snowmelt-driven processes remain underexplored. In terms of
temporal scales, most studies focus on individual rainfall events. In terms of spatial scales, most are limited to
areas within 1 km” (including the slope scale). Multi-spatiotemporal scale studies are weak, with only 5 papers
identified. The application proportion of model simulations is relatively low (18% ), with the SWAT model being
the primary tool, and this area is still in the stage of expansion. [ Conclusion] The research system for runoff and
sediment transport in the black soil region of Northeast China is preliminarily established. However, there are
weaknesses in the coupling of multiple spatiotemporal scales, the analysis of complex driving mechanisms, model
localization, and the interaction with artificial intelligence, representing key hotspots that require attention and
resolution in the development of this field.

Keywords: black soil region of Northeast China; runoff; sediment; soil erosion; CiteSpace
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Fig. 1 Trends of publication number on runoff and sediment research in black soil region of Northeast China
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